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ABSTRACT

When Arthur Laffer and other "supply side advocates"
plot the "Laffer Curve,®™ a relationship between tax revenue
and a particular tax rate, they draw an upward-sloping
segment of the curve called the normal range, followed by a
downward-sloping segment called the prohibitive range. The
prohibitive range is said to exist because high tax rates
stifle economic activity and encourage leisure pursuits.
Since a given revenue can be obtained with either of two tax
rates, government would act rationally by choosing the lower
rate of the normal range.

This paper introduces a new curve which summarizesbthe
combinations of tax rates and the responsiveness of the
amount of labor supplied to tax rates that result in maximum
revenues, thlls separating the 'hormal area" from the
"prohibitive area.™ Looking at labor tax rates and total
revenue, for example, the tax rate that maximizes revenue
will depend on the assumed labor supply response to taxes.

A general-purpose empirical model of the U.S. economy is
used to plot the Laffer curve for séveral response rates,
and to plot the newly introduced curve using the labor tax
example. Resultslindicate that the United States could
conceivably be operating in the prohibitive area, but that
the tax rate on U.S. labor income and/or labor supply
response would have to be much higher than most economists

have estimated.



CAN TAX REVENUES GO UP WHEN TAX RATES GO DOWN?*

Don Fullerton**

1. INTRODUCTION

Ever since Arthur B. Laffer first drew his famous curve on a
napkin in a Washington restaurant six years ago, there has been
considerable public debate about the possibility of an inverse
relationship between tax rates and government revenue. As drawn
in Figure.l, the curve plots total revenue against the tax rate
and indicates that there are two rates at which a given revenue
can be collected. The upward sloping portion of the curve is
called the "normal" range and the downward sloping segment is the
"prohibitive" range. The prohibitive range is said to exist
because the high tax rates stifle economic activity, force con-
sumers and businesses to barter, and encourage leisure pursuits. 1/
No rational government would knowingly operate on this range in

the long run.

Some results in this paper also appeared in National Bureau
of Economic Research (N.B.E.R.) working paper no. 467 in
April 1980 entitled "On the Possibility of an Inverse
Relationship Between Tax Rates and Government Revenues."

** 1 am indebted to my colleagues A. Thomas King, John B.
Shoven, and John Whalley with whom I developed the general
equilibrium model used in this study. I am also grateful to
the Treasury Department's Office of Tax Analysis for finan-
cial assistance. This revised version of the N.B.E.R. paper
incorporates changes suggested by David Bradford, Shantayanan
Devarajan, Ronald E. Grieson, Michael Kaufman, James E.
Rauch, Harvey Rosen, and Nicholas Stern. I wish to thank
Carole Garland of the Office of Tax Policy for coordinating
the clerical efforts and assisting with production. I retain
full responsibility for errors and for the views expressed.



questions. First, what is the position of the United States on
the curve today? Second, what is the relationship between the
location of the curve itself and critical numbers such as the

appropriate factor (production input) supply elasticity? 5/ 6/

The next section offers a brief review of some salient points
from the debate. A common aspect of previous studies is that a
prohibitive range for some local or non-U.S. economy is always
associated with particularly high tax rates, high factor supply
elasticities, or both. The third section sets out the conditions
under which, in the long run, a lower tax rate could result in
higher revenues. These conditions ére summarized in a new curve,
plotting the appropriate factor supply elasticity against the tax
rate. The fourth section describes the general equilibrium model
used to simulaté the éffects of various téx rates. The estima-
tions of these effects are in section five, and both the Laffer
curve and the new curve are plotted for an example with a labor
tax and labor supply elasticity. Section six provides some evi-
dence on the value of the critical labor supply elasticity, and
the last section concludes that to operate in the prohibitive
range, the tax rate on labor income and/or the factor supply

elasticity must be very high.



At various points in his analysis Wanniski suggests that the peak
of the curve is at a 25 percent tax rate (page 260), and that the
peak of the curve "is the point at which the electorate desires
to be taxed" (page 98). 1/ He states that the welfare maximizing
government would operate somewhere on the normal range with the

size of its budget determined by standard cost-benefit analysis.

For the opposition, Kiefer (1978) asserts that there is no
tax rate for the overall economy which can be measured on the
horizontal axis, and that "the Laffer Curve represents a gross
simplification of a major portion of macro-economics into a
single curved line" (gage 15). These arguments are not com-
pelling either in view of the large number of economic models
which oversimplify in order to comprehgkd and convey economic
phenomena. Kiefer also reminds us that income and substitution
effects tend to be offsetting. For example, though a reduction
in his personal income tax rate gives the individual an incentive
to work more and consume less leisure, this tax reduction also
allows nim to work less and consume more leisure while main-
taining the same after-tax income. The tendency to work more is

the substitution effect and the tendency to work less is the

income effect.

Kiefer argues against overemphasis on the supply side,
claiming that "by concentrating primarily on incentive and

supply-side effects, the Laffer Curve largely ignores the actual



leisure, then income effects do not necessarily cancel. The
second objection is that if a government does nothing other than
tax labor and rebate the revenue to the laborers, then overall
economic welfare will decrease. Clearly government will make
people worse off if it taxes them into working less and then
spends the tax revenue on something they could have provided just
as well themselves. Thus these authors' model does not account
for the inherent efficiency gain that occurs when government cor-
rects market failure by providing a "public good."™ The benefits
of consuming such goods spill over to other individuals who have
not paid for them, so that private persons will not buy as much
of them as their social benefits would justify. Police protec-
tion and street lighting are good examples. Since the private
market‘for such goods does not allocate resources efficiently,
government can increase consumer welfare by providing‘them.'
Thirdly, it is clear that some public goods like police protec-
tion may .actually act to encourage private production. The labor
taxes that reduce workers' desire to supply labor at a given wage
may be spent by the government on public goods that cause pro-
ducers to willingly increase wages in their attempt to hire more
labor and increase output. Therefore, the "balanced budget”
labor supply does not have to decrease with labcr tax rate
increases as these authors insist. Econometric estimates of how

it responds will be surveyed in a later section. 11/



3. ANOTHER SIMPLE CURVE

A common feature of arguments from both sides of the debate
is an implicit or explicit reference to factor supply elastici-
ties. The offsetting income and substitution effects pointed out
by Kiefer merely imply that the relevant supply elasticity might
be low or negative, i.e., that the relevant factor supply may
increase very little or even decrease in response to an increase
in the net-of-tax wage. The emphasis on large incentives in the
supply-side arqument implies a large elasticity. The "open"
nature of a local economy, i.e., the fact that labor and capital
can move in and out of it more easily than they can move in and
out of a national economy, implies a more elastic response to a
local tax. Indeed, the entire debate reduces to the empirf%al
matter of the size of the relevaﬁtlfactor suppiy elasticities.

If they are high enough, people would reduce their work effort or
investment so much in response to increased taxes that the

economy could be on the prohibitive range.

The very location of Laffer's curve in Figure 1 depends on
the supply elasticity of the factor being taxed. 12/ If that
elasticity were fairly low, the total revenue maximizing point
would be at a higher tax rate for that factor, and conversely.
One can imagine a third dimension on that diagram giving differ-
ent elasticity values. If one made the total revenue axis per-

pendicular to the page, the diagram's hill would be qdnverted
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Figure 2
Factor
supply Prohibitive
elasticity area

Normal
area

g Tax rate

those who say we are in the normal area believe they are lower,
and those who deny the existence of the inverse relationship must

believe that the supply elasticity is zero or negative.

4. THE GENERAL EQUILIBRIUM MODEL

To simulate the effects of different tax rates for a variety
of factor supply elasticities, a previously developed general
equilibrium taxation model is used. This model is still evolving
after several years of work, and it has already been used for

other purposes including the evaluation of various tax reform
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allows savings to augment the stock in later periods. The elas-
ticity of substitution between present and future consumption is
based on an estimate of the savings elasticity with respect to
the net-of-tax of return on savings. This elasticity is used
because the after-tax rate of return on savings tells the
individual how much extra future consumption he can get by
sacrificing present consumption. For this value the 0.4 percent
change in savings per 1 percent change in the rate of return as
found by Boskin (1978) is used. The elasticity of substitution
between consumption and leisure is based on an estimate of the
labor supply elasticity with respect to the net-of-tax wage. For
this value a 0.15 percent change in labor supply per 1 percent
change in the wage is typically used, but relationships for
different labor elasticity values will be derived below when the

curve in Figure 2 is plotted. s

The various Federal, state, and local taxes are typically
modelled as tax rates on the value of purchases of appropriate
products or factors. Corporate income taxes and property taxes
are modelled as taxes on the use of capital that differ by in-
dustry because, for example, different proportions of industries
are incorporated. Social security, workmen's compensation and
unemployment insurance appear as taxes on use of labor. These
rates differ by industry partly because different proportions of

workers are subject to the social security maximum, but in 1973
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There is a potential difference, however. The model used in
this paper assumes government transfers are made to consumer
groups in proportion to their observed 1973 receipts from social
security, unemployment compensation, food stamps, and other
welfare programs. Supply-side advocates may believe that these
payments reduce the incentives of the people who receive them to
work. The degree to which the supply-side advocates are correct
depends on the program's ability to isolate important character—
istics such as age, disability, and number of dependents which
make the recipient unable to work. 1If the program successfully
isolates those characteristics, its payments will have little or
no disincentive effect. Our model does in fact treat them as
having no disincentive effect. To the extent that larger disin-
centive effects exist due to transfera;ayments, higher tax rates

should be used in describing the current U.S. economy. 18/

5. ESTIMATION

Supply-side advocates refer to several different types of
taxes when they claim that an inverse relationship exists between
a particular tax rate and government tax revenue. The curve in
Figure 2 could be plotted by varying a product tax rate against
the price elasticity of demand for that product, or by plotting
capital tax rates against the elasticity of savings with respect

to the net-of-tax return to capital. The latter example was
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The consistent 1973 data set, with adjustments described in
section 4, shows a total tax revenue of $360 billion compared to
a national income of $1,252 billion. 22/ These values are repli-
cated in Table 1 for anv possible labor supply elasticity,
holding tax rates constant. Estimated revenues resulting from
labor tax rates other than 9.1 percent will depend on the labor
supply elasticity. Revenues in excess of $360 billion are
rebated to consumers in proportion to their original after-tax
income. These rebates are necessary because general equilibrium
conditions require a balanced government budget, and increases in

government purchases would influencé the equilibrium solution. 23/

The results from over 60 experiments with different elastici-
ties and tax rates are summarized in Table 1. 24/ The first
column shows the total revenue reéulting from different labor tax
rates using the model's base value of .15 for the labor supply
elasticity with respect to the net-of-tax wage. The “observeg"
total revenue of $360 billion corresponds to the base tax rate of
9.1 percent, and total revenues increase with tax rates up to a
tax which is 71.8 percent of aross labor income. Beyond that

rate, revenues start to fall. 25/

Any column of data from Table 1 can be used to plot an
example of Figure 1, as is done in Figure 3 for the .15 elasti-

city. In any of these Laffer curve diagrams, the modelled U.S.
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6. WHAT IS THE TRUE LABOR SUPPLY ELASTICITY?

The basic tax rates, including the .091 labor tax rate, were
carefully calculated when the model was developed. However,
estimates of the aggregate labor supply elasticity are harder to
establish. The econometric literature gives many estimates for
population subgroups, since different individuals will typically
have different rates of response to a new net-of-tax wage.
Finegan's (1962) occupational study found managers, craftsmen,
and clerical workers varying from a -.29 to a +.42 percent change
in labor supply per 1 percent increase in the net-of-tax wage,
while Boskin's (1973) division by sex, race, and age found esti-
mates from -.07 (for prime-age white males) to a +1.60 (for
elderly black women) . Since taxes generally do not vary with
these characteristics, the relevant labor supply elasticity is‘an -
aggregate one. Table 2 summarizes a number of econometric

studies and is based mostly on discussion in Killingsworth (1976).

There is a certain injustice to these authors in reporting
their results in such a summary fashion. Each study has its own
measure of the wage, its own data-year or time-period, and its
own methods of estimation. The studies differ as to how they
account for labor participation rates and as to whether they

account for the "balanced budget" effects of government spending
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Table 2

Estimates of the Labor Supply Elasticity

‘Range of
Authors Data subset Type
of data Estimates
---------------------- For mles = = = = = = = = = = 0 = = 0 - e - oo .- - -
Finegan (1962) Male family heads Inter-occupational -.35 to =-.25
Rosen (1969) Male family heads Inter-industrial -.30 to -.07
Kalachek-Raines (1970) Male family heads U.S. cross-section +.05 to +.30
Owen (1971) Male family heads U.S. time series =24 to -.11
Greenburg-Kosters (1973) Poor male family heads U.S. cross-section -.16 to =-.05
Boskin (1973) Different male subgroups U.S. cross-section -.07 to +.18
Hill (173) Poor male family heads U.S. cross-section -.32 to -.07
Ashenfelter-Heckman (1973) Male family heads U.S. cross—-section -.15
Fleisher-Parsons-Porter (1973) Males ages 45-59 U.S. cross-section -.25 to -.10
Ashenfelter-Heckman (1974) Married males U.S. cross—-section Zero
-

----------------------- For females = = = = = = = = = = & & = & o w0 o 2 - o o
Finegan (1962) Females Inter-occupational -.095
Leuthold (1968) Females U.S. cross-section -.067
Kalachek-Raines (1970) Females U.S. cross-section +.20 to +.90
Boskin (1973) Different female subgroups U.S. cross—-section -.04 to +1.60
Ashenfelter-Heckman (1974) Married females U.S. cross-section .87
----------------------- Aggregate = = = = = = = = = = = © = = = & = - - - -~
Winston (1966) Aggregate International cross-

section -.11 to -.05
Lucas-FLapping (1970) ' Short run aggregate Time-series 1.35 to 1.58
Lucas-Rapping (1970) Long run aggregate Time-series Zero to 1.12

Office of the Secretary of the Treasury

Office of Tax Analysis



-27-

states or industries. These elasticities imply that one juris-
diction cannot charge higher tax rates than its neighbors, and
they are perhaps becoming more and more applicable to nations
because factor mobility across national boundaries is itself
increasing. These latter considerations do not confirm the

existence of a tax on the prohibitive range, but they make one

much more plausible.

Finally, though the results of this paper tend to reject the
notion of an inverse relationship between major U.S. taxes and
government revenues, they do not necessarily invalidate the claim
that these taxes should be lowered. ‘Even on the normal range,
taxes may be higher than desired by voters. Preferences can
change over time, voters may now demand fewer»public goods, and
they can legitimately request a tax decrease. Though incentive
effects can be important even if they do not have perverse
effects on revenue, the point is that the "economics of the tax
revolt"” are less the economics of incentive effects and more the

economics of public choice.
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In general, the location of the curve depends on consumption
behavior, production technology, and other circumstances in
the economy. 1In wartime, for example, individuals might be
willing to work harder at higher tax rates to generate larger
tax revenues. Later sections estimate the curve with a model
of the 1973 U.S. economy.

The elasticity of factor supply is the percentage change in
the quantity of the factor supplied in response to a percent-
age change in the price of that factor. For example, the
elasticity of labor supply is the percentage change in the
quantity of labor supplied in response to a one percent
change in the net-of-tax wage.

Other interesting claims of Wanniski include "if the tax rate
is zero . . . production is maximized," (page 97) and
"revenues plus production are maximized at [the peak of the
curvel" (page 98). Walter Heller (1978) has his own com-
plaints about Wanniski's evidence: "At a time when only a
few million Americans paid income taxes and Federal spending
was less than 5 percent of GNP (it was 3 percent in 1929), we
are asked to believe that federal income tax cuts alone
powered the growth of GNP from $70 billion in 1921 to $103
billion in 1929." Arthur Laffer, on the other hand, calls
Wanniski's book "the best book on economics ever written."

Kiefer would seem to have in mind the Keynesian model of an
economy suffering from insufficient aggregate demand, re-s
sulting in substantial involuntary unemployment of labor and
other resources. The Keynesian model is not comparable to
the model Laffer and his supporters are using because the
former assumes the existence of substantial price inflexi-
bility, while the latter uses an equilibrium model in which
prices move to eliminate all excess demands and supplies.
Nowadays economists resolve the conflicts between the two
types of models by saying that price inflexibility can occur
only in the "short run" and must disappear in the "long run,"
so that Keynesian models are more relevant in the former case
and equilibrium models are more relevant in the latter case.
For the rest of this paper we implicitiy take the long-run
point of view.

The utility function contains information relevant for
determining the satisfaction an individual derives from
consumption and leisure.

If one receives income P in the present period, one can

invest it at the prevailing interest rate r, and n periods

later one will have P61+r) . Income received in the present

period is worth (l1+r) times the same dollar amount received

?1pe§30ds later, so the future income must be discounted by
+r ° : :
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The difference between paying people who don't work and
paying people not to work is the difference between a lump-
sum payment and a marginal payment with incentive effects.
Legally, an employee must be laid off to be eligible for
unemployment compensation. A worker can ask to be laid off,
but employers may be reluctant to circumvent the intent of
the law. These transfers are not automatically and fully
available to non-workers. Similarly, Aid to Families with
Dependent Children (AFDC) payments are designed to select
recipients by particular characteristics that minimize
disincentive effects. Social security payments are higher
for the blind or disabled. Finally, note that these trans-
fers, to the extent that they are disincentives, do not apply
to most labor supply decisions. If a person has been working
40 hours per week and decides to work 39 hours instead, he
usually does not become eligible for transfers at all.

Laffer (1978) states correctly, however, that "if transfer
payments included 'means', 'needs', or 'income' tests they
too should be included las disincentives]." Another more

thorough study could undertake to measure incentive effects
of transfers.

Over 40 simulations were performed in seeking a prohibitive
area for capital taxes. Using the dynamic version of the
model, rates were increased to 83 percent of gross capital
income, savings elasticities were increased to 4.0, and
equilibria were calculated out to fifty years in the future.
There was not a single case discovered where total revenues
were less than the revenues associated with a lower tax rate
for the samg period. Inverse relationships between tax rates
and revenues may exist for high effective rates of tax on
certain types of real capital income for certain individuals.
No overall inverse relationship was discovered in this model,
however, because the tax applies to the savings decision,
while savings are only an increment to the capital base.
More than fifty years would be required for the tax base
reduction to offset a tax rate increase and result in lower
revenues.

-}

The model measures labor income after the industries' factor
tax but before the individual's personal income tax. Since
the factor tax is 9.1 percent of labor income, and personal
tax is another 1 percent to 40 percent of marginal labor
income, the tax rate can be expressed as 10 percent to 45.5
percent of labor income gross of all taxes.

For those who wanted a higher tax rate to account for the
disincentive effect of welfare programs, the personal income
tax could roughly compensate for the ignored potential
disincentive of the transfer payments.
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